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26
The individual influences of ocean warming and acidification on marine 27 organisms have been investigated intensively, but studies regarding the combined been reported. Wu and Gao (2010) reported that CO 2 enrichment (700 µatm) did not 124 affect the assimilation number of phytoplankton at a near-shore site in SCS, compared 125 to the ambient CO 2 level (380 µatm). Gao et al. (2012b) 
Results
201
The incident solar radiation during the experiment was recorded ( 15.52% higher than that at station D001.
207
The changes of the seawater carbonate system under different conditions are
208
shown in Table 2 was combined at station SEATS (Fig. 2d) . In contrast, temperature did not affect DPP
238
(Tukey HSD, P = 0.0924) and HTHC reduced it from 150.3 ± 4.9 to 128.0 ± 11.5 µg (Fig. 3d ).
240
The in situ NPP at stations SEATS and D001 were 3.
respectively, which indicates that station D001 has higher NPP, irrespective of 
254
The in situ dark respiration rate at station SEATS was remarkably lower than that 255 at station D001 regardless of normalizing to volume of seawater (Independent 256 samples t-test, t = -11.568, df = 4, P < 0.001; Fig. 5a ) or chl a (Independent samples respiration rate at station D001 was insignificant (Tukey HSD, P = 0.891; Fig. 5d ).
266
Compared to LTLC, HTHC did not affect respiration rate at either station (Tukey 267 HSD, P = 0.131 at station SEATS, P = 0.348 at station D001; Fig. 5d ).
268
The in situ ratio of respiration to photosynthesis was 31.9 ± 3.5% at stations 1.6% to 16.5 ± 1.3% at station SEATS (Fig. 6b) . On the contrary, HTHC (38.7 ± 3.1%)
274
increased the ratio compared to LTLC (27.3 ± 2.4%), with insignificant effect of 275 temperature alone (29.5 ± 3.3%) at station D001 (Fig. 6b) . The in situ chl a concentration at station D001 was higher than that at SEATS, 
289
On the other hand, the elevated CO 2 offset the positive effect of the higher (Table 3) . 
Effects of increased levels of temperature and CO 2 on primary productivity
313
The seawater volume-specific DPP at station D001 was higher than station 314 SEATS. This should result from both higher chl a concentration and chl a-specific 315 DPP at D001. It has been shown that smaller cells exist at SEATS than at D001 (Table   316 3 
Effects of increased temperature and CO 2 on respiration
338
The dark respiration rate of phytoplankton at station D001 was higher than that at 339 SEATS, regardless of normalizing to seawater or chl a. The respiration rate of algae or 340 cyanobacteria usually increases with cell size (López-Sandoval et al., 2014 conditions have been found in laboratory-grown diatoms (Wu et al., 2010) , rates. Our finding that phytoplankton in station SEATS had a higher R/P than station 374 D001 confirms Laws's model. It was theorized that autotrophic respiration is more 375 sensitive to temperature than photosynthesis and the ratio of R/P was predicted to 376 increase with temperature (Ryan, 1991; Woodwell, 1990; Woodwell et al., 1983) .
377
However, the assumption that plant respiration is highly temperature dependent was 
